Prediction of translocation and cleavage of heterogeneous ribonuclear proteins and Rho guanine nucleotide dissociation inhibitor 2 during apoptosis by subcellular proteome analysis.
Jurkat T cells induced to undergo apoptosis by the CD95(Fas/Apo-1) pathway were investigated by proteome analysis. The most prominent differing protein spots of apoptotic and nonapoptotic cells were identified as various heterogeneous ribonuclear proteins (hnRNPs) and Rho guanin nucleotide dissociation inhibitor (GDI) 2. In apoptotic cells, four spots slightly differing in molecular mass and/or isoelectric point were identified as Rho GDI 2 with the mass and pI as expected after caspase-3 cleavage near the N-terminus. Subcellular proteome analysis revealed that Rho GDI 2 was highly enriched in the cytosolic fraction, present in minor amounts in the nuclear fraction and absent from the mitochondrial fraction. In apoptotic cells however, the spots representing processed and modified Rho GDI 2 were found in the cytosol, in the nucleus and also the mitochondria at different spot positions. In addition, twelve different hnRNPs were identified to be altered after induction of cell death of which hnRNPs A/B, D, F, H, I and L were hitherto unknown to be modified during apoptosis. Most of the hnRNP spots were found in the nucleus of nonapoptotic cells, whereas these proteins, either modified or unmodified, relocated to the cytosol and/or the mitochondria in apoptotic cells. Our results demonstrate that modification of proteins during apoptosis is often accompanied by their relocalisation between cellular compartments.